The P2X 7 receptor (P2X 7 R) is a purinoceptor expressed predominantly by cells of immune origin, including microglial cells. P2X 7 R has a role in the release of biologically active proinflammatory cytokines such as IL-1b, IL-6 and TNFa. Here we demonstrate that when incubated with lipopolysaccharide (LPS), glial cells cultured from brain of P2X 7 R À/À mice produce less IL-1b compared to glial cells from brains of wild-type mice. This is not the case for TNFa and IL-6. Our results indicate a selective effect of the P2X7R gene deletion on release of IL-1b release but not of IL-6 and TNFa. In addition, we confirm that only microglial cells produce IL-1b, and this release is dependent on P2X 7 R and ABC1 transporter. Because IL-1b is a key regulator of the brain cytokine network and P2X 7 R is an absolute requirement for IL-1b release, we further investigated whether response of brain cytokines to LPS in vivo was altered in P2X 7 R À/À mice compared to wild-type mice. IL-1b and TNFa mRNAs were less elevated in the brain of P2X 7 R À/À than in the brain of wild-type mice in response to systemic LPS. These results show that P2X7R plays a key role in the brain cytokine response to immune stimuli, which certainly applies also to cytokine-dependent alterations in brain functions including sickness behavior.
Introduction
Proinflammatory cytokines including interleukin-1 (IL-1), tumor necrosis factor a (TNFa) and IL-6, are expressed in the healthy and injured brain (Besedovsky et al., 1991; Kent et al., 1992; Kluger, 1991) . In the healthy brain, proinflammatory cytokines are produced by both glial and neuronal cells, and they regulate memory and learning (Avital et al., 2003; Pearson et al., 1999; Wang et al., 1994) . The production of proinflammatory cytokines by macrophage-like cells and microglia is greatly enhanced in the brain in response to activation of the peripheral innate immune system, and this leads to the development of sickness behavior, an adaptive response to infectious pathogens (Dantzer and Kelley, 2007) . However, when overexpressed, brain proinflammatory cytokines induce neuronal death, astrogliosis and demyelination (Perry, 2004) . Although much knowledge has been accumulated on the expression of proinflammatory cytokines and their receptors in the brain during the last decade, much less is known about the mechanisms of release of proinflammatory cytokines.
Extracellular ATP has been reported to trigger the release of proinflammatory cytokine through its binding to type 2 purinergic receptors (P2 receptors) (Ferrari et al., 2006) . These receptors are subdivided into P2Y metabotropic (P2YR), that are G protein-coupled recep-
